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SYSTEM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an improved 
thin-film vapor growth method and its system for form- 
ing a thin film with uniform film thickness all over and 
uniform electric characteristics like uniform resistivity. 

SOLUTION: A deposition reactive gas is fed from a 
plurality of gas feed openings 1 and 2 at a top of a 
cylindrical reactive furnace and caused to flow down 
through a rectifying plate 3 in the thin-film vapor growth 
system. The film formation reactive gas is put in con- 
tact with a wafer substrate (A) mounted on a rotary 
suscepter4 provided at a lower part to form a thin film 
on the face of the substrate in vapor growth. In this 
case, a space formed by the inner top wall of the reac- 
tive furnace (B) and the rectifying plate 3 is divided into 
a plurality of concentric spaces with a central point of 
almost a center of the substrate. The gas feed open- 
ings 1 and 2 are provided according to these divided 
spaces, and the flow rate or concentration (8, 9) of 



the film formation reactive gas fed to one of spaces 
is changed and adjusted in feeding. 

COPYRIGHT: (C)2001,JPO 




<i8>h*www (jp> 02) ^ H 4rF IrF 3^ $g (a) (ummmm&mmn 

#^2001-351864 
(P2001-351864A) 
(43) B ¥fi£l3*F12£ 21 B (2001. 12. 21) 



(51)IntCl.' W&m*$ 

HO 1L 21/205 
// C 3 0 B 29/06 5 0 4 



F I 7-73-r(##) 
HO 1 L 21/205 4 G 0 7 7 

C 3 0 B 29/06 504C 5F045 



^3e»& w&mnm OL (£ 8 M) 



(21)ffllB## 


1#1I2000- 173013( P2000- 173013) 


(71)ffl!®A 


000221122 










(22)ffliiB 


¥^12^6^ 9 B (2000.6.9) 




JfcsCSBSftiKSIfflf-fcTe 5 #25*!- 






(71)aSA 


000003458 
















$mm*¥!mm& 4 t s 2 #11-3 






mmwm 










#*;il®*iffrfr^M30#flfi *2-fe7S9 














aimm a 


100101878 



















(54) mm<o%ffi nm^&&mmTm%mzmKzn&mmsmm&mw 



(57) 

3 ^UTjTF**, 
^•fey^4(ctt»Lfc!>^3 

IICtJULt^tt^Pl, 2^f2tS£^ lulEEWW 



f»#X«P 1 s 2 



8-^ 



^□tJ 0 □ □ 0 □ □ iJ DC 




1 

[#ffFft#©iSI8] 

ffim&&m\'&fcLxtfxm£Qi)' i wm£ti, 10 
tutaizHw v ->-r thorns <* ax 5 mm&j&tfx ©se*. 

[it #11 2] MnmmKfozf*?>ffim\ 
mmfrbftm&w<Dmm\zmz\z.'&<>xmft.MM3b?>^ 

[!ff#Jl3] BUE^RiS^^tfWJS^^f*, 

&W<n&Wfrbftm&m<oMMlcmz>\c'&^XM]k.(SiM 20 

jgfit*^»§pi-^-r2) r k *®WLk~tz>m #9 1 ewe* 

[ff#rf4] tUtafifeKSJS^^^wK-^^Mt, * 

«e£t*£B&iKi-ti-?> n t zmwLt-rzm #« i t-ia 
[it #ii5] Htrfs^WRJS^^wsstSi^s, sfeMsis 

t -r 5tt#« i Tbrnimm a <d \, ^-r n^tta* ztntm 
[if #ii e ] mttKfc&nmmmmvxxmifc 

jfc£S*4*«*I»$£S1BK:*5^T, 40 

una*, hscj; ymmt^mm<r>tp>b*i&tp'b&b-f 

[If #rl7] fufEPB^s, &ffim<vTjj\mW>$fiX 



mm 2001-351864 

2 

[0 0 0 1 ] 

imm<w&-rz>8M'ftm] #3Pjm, 

[0 0 0 2] 

K^^T^wftffi^jE^oT&i^ fijxff, #RS» 

[0003] ^^3tE©t^als;?MSl«t^afigfig«^J:ov^r, 
12 3 {zm^xmw-tZo 0 3fitt^*^ffi 

7°^4i, SHHr:/*4£lelte£*Sfc*rolHlte#5 

fc*RiS^^^tf#^^SrPW-r5S^P (0** 
■f) i:?r«xTV^5 0 r w i 5 ic&^Stffll^J&ftg 
»!±, #SiJLT, SWX, dr^yr^^WfifeKRJS 

[0 0 0 4] ±!EKa<H£fflL-C, «^P=V^ 
(4, £-f#x#t^n^ib, ^t/^y (SiH, ) 

[0 0 0 5] 

it-tZZbimMXh^tCo 



3 

[0 0 0 6] «*ro«*«Jl^ffifi!cftgM 

WIS i -CM* 5 , £fc»£ftfc«e?^S«©ffi 

©RW4, 0 6 (c^-f i 5 i^^KISWffiE^&S&T? 
(4, ^^^©ffiffi^gBT* 
^fi^^fliJffiRU^fliJffi^b©:*-- h R-:?°©l£fP 

[0 0 0 7] *3§PJ3(4, ±|ES«fiWIW*:«Bfci-5fc» 

i&ipo±m>bm®$x^<nf&f&Kfctfx*@i^ set 

J^J(MjE©«M«ftt©*&-fcCVDg|, aitr^^ir^ 
[0 0 0 8] 

mfcfcp<Dmmftm t 1 1 J: o "c»j* * ft 5 ^ra 

[0009] adlBj*RR*^©SHfc^, 40 

fc * ft> fo 5 v M±IH!H£*£© 1 0>tfftj& £ 

[0010] ifffaj^BfKJS^tf 1 © K-^°y h 
(4, **MJ©EWa>b^JiMJ©rafc^5{£^oT 50 



#H 2001-351864 
4 

Aiiwegg © t ©^«t $ ft , *> 5 ^ ttM^ias*© % 

ri^S£Lv\ 3E{c£fc, MIE^S^^^©9l*P 
h*HPS©5*>V^-fft^2#X{4 3#Srm^-a-^ 

[ 0 0 1 1 ] JiffiLfc i 5 K>W!PI©fWW5ffiJfc*#i& 

ffcjRi Lfcl^OFWfc, «»©^W(-IKSS$ftfcKfi 
«6U ?^»£^mB©§lffM3iJt t f *S3©H?i 

* ©«»#;*«* ft , f*awiw» h lawxm < 

5Cirlcii9, ^^/^&K©^Jlg|5©^fi£iift, ffiK 
*4:«f*»©iBg*3e«, jfiSt*5rB&^-{-Lfc'b©-e 

[0012] **Kt*^^*K«ffifiS;ftSe 

T*©^-fe7°^±©'>^^ N »Ii'*SS^ffi^ft^ 
i SSic® t ic i o $ ft 5 ^ , RUSK i 9 MIE 

^^^©if^srB&tp'C^t-rs^^n^t^ life© 

ifrta^RSiS^^»», ?1S© 5 

KJS*'^ Srftfti- 5 ^^ 5 iS ft 6> ft T v r fc i 
t5„ WSBBBSis, »«ES©T*K®K$ft-C 

[ooi3] ±SLfe i 5 (-*^BJ©*K*ffiBS;ftS* 

liicwSWf-Eil^ftfcgST'fo^, ^S-EHfe 
^^^SK^-)Sa5©)l^iiS, ®St*i^ 



5 

[0 0 14] MIEI«a8**»KoT*l!i«RS 
[0015] 

mw<DmM<Dl&ffi] &TK#3&K£0ffi£#fi8LT4 

UPrffiSfcoT, ^©^^^©tf^ftfffiW^T^fi 
LTV^5 0 Sfc, Sl2tt«0JCD^a©{4 

[0016] ;ran£a*a>S8J5£m«tiJftJM&i 
tt, Hi, B 2 fcjjrj-J: 3 fc, S0:P31Bf*MK©»1IMS£ 
»©SJS^B i:, tfr3ERf&FB©±8BU: 20 

1, 2 HuE^^ft^P 1, 2©T*i-!SitbtLfc, 
#*©«ft.&*£3»ffc©Rm£^J&L;fcK«t£3 

*^-TSffi4 l ^±ffiic«x.fcl^r7 p ^ 4 fc, HfflBiHr 
^4*lHHE'**5fciE>©|iHE«l5, tulBffi 4 1 Scfcg 

-f) ffifg@fctt5£@te»$*£^-? (0^-fr 

-f) fc, rt&^^-rt©*®S;tf*£^fc#;tf*© 

tfP (H**i") i&*LT^5. 30 

[0017] ^Ki-^5sa©#®«, sjs^b© 

II§B«6 tSflfcK3 &©£«]#■« 7 J: <0 

S A © f -£? «r f i>£ t L TIH 'OF! ttfclMRfc EH $ *u 

#KBf©*^(r^^tt^p l , 2^iHtS:$ti, frotfx 

18, 9^(j-^tlTI/^5^\ ^f^^-^t&ott) 

f'L\& t LTlU'kFWl- 2 o £ EH 3 L/c 
#ic-ft(cPSS$tv5^©T(4^<, 4(2 

[0018] WtBitfi 8 , 9 ^Sll 

S¥STfc5#-a-t{4, -jKW^J^fbixTv^^fifM 

S¥S8, 9 5 »^'l^ 1 t>, -KWIE 

ffl V *VT V ^ $s*fM«# £ia£"tf T ffl V > 5 £ t T § 
-5„ 50 



#H 2001-351864 
6 

[0 0 19] ±IELfc^g(CfcoT, ^MP1±5 

«s $ nfcfifciiss*&^^ (4s 3 (c 4 >9 s»£ $ 

±#±9*^*«A©*^fcfi:&»oT«TU t>=- 
#£r^&Tfeftft;^®£U £at^S«A©**WB 

l&S*ifcrifflfc*f*H\ l*H«t-«*lg3{c:4 SSsfc^ft, 
_k*4 5 l>^*«^SI5(C[R]^ioTSTL, !>i^O 
*B±SBl£iiU R?^*S±T\ ^-©^IrJMIf]* 

«JS£tfM£*T*K 0 !?^SffiA©1>* 
»fcJt«LT, )RffM)lSro»i/^^f4>$v^JlS$CD 

[0020] r©«* (?t«) mmmmti, m*.ti. a 

fcaSoTJK*** LT, fc3V^I«ft^>£*T#l&-f 

T, &5VM4liI^®MLTf*^1-5^t}c4oT, K(c 
tfXEfKDv^y^© K-^^ h2ft*^iiii^fS«LT, 
fo5V>(4II«< LT^iH&i-Sr iiC4oT, MiC^fc 
±|S©v^ tt^© 2 #X(4 3 #&*a^-a-;b*3 w i lei 
oTSfiJcStiSo 

[0 0 2 1] 4fc, 02i-*^(c^5g«©tt,©H 
K»ffiSr*-r o r»3g*(4, W»7^»gftS3©T*(- 
M^^tifct^TfcoT, A«SEPf % fiP*>» fW&Pl 
Rt>'ttl&R 2 ^b«^$tbfc:#g:m©^RJS^^^» 

coTfeSo ^-©IS*, 01(r^bfcSetlRl#> Mff. 
Brtffi^©^—fkt«ttfcSb*^#+5fcJ4T^ < , 

[0 0 2 2] *^K©*&t*3V^T, ^^iCfflV>5 

5 0 WIB¥*#:X«±icffM$ti5*l5i4^y a 

UAH, * *9 * ^^/HgftBS©^Tttt>3t»* < aiffl 
[0 0 2 3] *^PJT±fS^ti^i^:fflv^5|7feKSJ^;^ 

^ t lt(4, ifccvDiiiiftiasv'ynyS 
■BSrit-e^ v * s j&Rffl # , mmfe $ tt 5 r t * < 

y 3 ^jfc£SrStfJSW:tf*, K-^v hSV^r-v y T*' 

SiH 2 Ch, SiHCl. , SiCh ^SrW^T 



7 

fe, PH» ^© U ylk-fryKDMA s Ha #?£$j*-e^ 
[0 0 24] mc^tcX 5 ^ *^K©^|C*3V->T 

*pSI-i"5ff^> K^as 2 EB©»g\ 

*apKHt^ffl«5EW©W*&«K*ifctt, 11^ 1:0. 

2 575^1 : 4SS<©$ffl(^g^tl5o £fc3E#© 10 

^^KBi™EH^JI#|5EB©«$»it 

*Jttt, »?R\ 1:0. 5:0. 2 5M1 : 2 : 4@ 

© ffi&ft , «f AflSfl B» fc ^Jiasill co KB |c £ 5 fc: 
ft o xmkmn tt&5^ HjKft*fe4> $ *Tttf£ L , ? 

[0 0 2 5] *fc, ±E^Kj*SSIffl5^, SiH, 

©»£\ **MflisEH0*£jt£*, i:o. 

2 575M1 : 4©gS©<6HKlH9:^$*l/5 (fflL^*P 20 
-) „ £fc3E#©»£-|;itt, (fifettKiii:«f KEBi: 
*Wl«3|*B©itStf:{i, iifif, 1:0. 5:0. 2 5 75 
Ml : 2 : 4fSScDt5H(C|5£$ix5 0 '©±5(01, Iff 
fafiKKSlS * ©JJiCfW ^ ^5 , **SMH © EB2> fc 0- 

IftlBI— fc-fS. 
[0 0 2 6] HWiic, JgjftJfMH®;^ k-^^ b©Sft 

4?7>©»-g-, **ft£Pf£*jg«|SBB«>*JgJ£, 1 : 30 
4M1 : 0. 2 5©SS©taHlElS:S:$tv-5 (ffiLflft 
SIS!-) 0 ift3E»©«^|:il, ^fREBifKE 
Ht^Jl^lSBWii^ttll, iiHf, 1 : 2 : 4 75S1 : 
0. 5:0. 2 5Sft©j6ffltK^§^5 0 c\©i,5 
fc\ MfS&JJgS)S#"*^© K-^ f*a«©|x; 

[0 0 2 7] **3 % flflffi#KKJ£;t/*©ii*9!S, J&JR 

BusxaynmBMRxxmsams hwaa* 40 

So 

[0 0 2 8] $7£\ WRPifi^|^,i>nrotfJ^SrB^L 



#HB 2001-351864 
8 

[0 0 2 9] 

\cm>L-mmmm &jbv\ xxwdu 1 (**sbe 

B) a»fed«Rj£#* (IW* ;SiH< 0.7 5 
g/m in, ^r^r y ; H 2 3 0 !)y S^/m i 

ru K— ^>h;B 2 He 0. 4ppb) ^ Jfc^f 

X ; S i H 4 0. 75g/min, ^f-fP7^;H 
2 3011-7 Y/v/m. i ru K—^V h ; B 2 He 
0 . 1 p p b ) &**«&U MfBJ&ftfiS 10 0 0 
°C, «tf@/£ftJ±77 1 5 t o r r , ft 1 2 0 

o r pmc^^Ticv-y =>y$^mm±\zmwi* 

j&RStffc. #fctifc-«H©HJ¥©^9^^^*tffiSi 

¥#*££*f¥«U m*ii;iLfc, fcjs, ->y 

3y!>iAiLt#oy^t'-K-/ (gft*;~10 
mQ - cm) , (10 0) ^(fUr/f^Zc, ±EfigK^^ 

/imM3. 0 Q • cmt'feofc, Mffiffitri*© 

/Co 

«) 

[0030] mmm 2 ] 1 it*5VT, 

1 (E|B«Lfctt(c^jEL7cK^«:^ 
JS^l *RI*fcLT*K«:jaWU Itfc^fc^Ji^** 
« 1 t Ltc„ 1 (E^-r o 

[0031] mmm 3 ] bi 2 tc* L^MM«tBjftiis 

MWrt**»&a3fcR*itt*.TT*fc2 0on«W) 5rfflv^ 
fc^tt, *K«lfcBI#fcLT*Mt*riWU »fctL 
^HW«rHK«i 1 t P3«l{a¥«L/c 0 fe*?r* 1 
-To 

[0032] mmm 4 ] 3 lcdo^^T, 

p 1 aw^«p 2 *»fe«<er««-fiiuBK«^oi(E 

»«3 tP#tcLT-*l»^^ljIL, #fctifc«^^*Jfe 
W 3 t iH«(Eff« Lfc 0 1 (E^-To 

[0 0 3 3] CJtKW 1 & V 2 ] HI 1 (C^ Lfc«*§tf© 

« 1 , itmm 2 ©Wictag4$tifc«»si>m^©fiSciis 

PS*'^ Sr«^ Lfc£l^f4«« 1 i PJ«©*#-e*BSfife 
ASlSSr^ifiLfco #fc^L7c*ffi©ff«^S:^* 1 (c^ 
-To 

[0034] ±mmmm, wam-vmhtiitMamm^ 
m^mmuzvm^&ftitittz*) (H6#hs) , *fc 



(6) 



2001-351864 



(04#!$) o *fc, ^7yJfim^T1j:5. 4755 
8. 7%T-feofcW(C*tL*Jt«-e«0. 8 755 2. 1 



10 

*»S»'t I *§W^aa5J;l9jg;^[U3^T;- (0 9#H) & 
ofc©fc:*fU Hi£0iJ17554-m, fwm,t>«5^$l$ 

ttfc (05#J$) „ ^7^^im^F!|p R pT*tt8. 
5 75512. l%-e&ofcco(c*fL*Jt^!| n B p-e(±l. 5 

7553. i %titmm&t,'it-<x^yy^mm^h^ 

<ftofc 0 
[0 0 3 5] 

[*1] 









frit 
(90 


c» 






l/jsin 


g /min 


ppb 


1/min 


g /sin 


ppb 




30 


0.75 


0.4 


30 


0. 75 


0.1 


2.1 


3.1 


$mm2 


13 


0.3 


0.2 


27 


0. 44 


0.8 


1,4 


1.5 




30 


0.75 


0.4 


30 


0. 75 


0. 1 


1.5 


1.9 


mmm4 


20 


0.4 


0-2 


20 


0.75 


0. 05 


0.8 


1.7 




60 


1.5 


0.4 








5.4 


8.5 


i mm 2 


40 


1. 1 


0.3 








8.7 


12.1 



[0 0 3 6] 

£ * 5 *J§l»jjf J¥7Ar>'&tt^©f!5 ij#p#; pjig 1 1£ <0 , * © 
Sf*, ?fKo!fJ¥7i0ffij7L*roffirt^*ci*-tt^fS]± 30 

[in 2] *»w©j»iR«ffl^s*ffi-cf{effli-5*iR*ta 
[03] '&m<o&m&mm%m&&mw:**-rMmmffi 

0-e&5<, 

[0 4] *]6i^jo*K»iSrt^#^*^§r^-tll0-e 

fe§„ 40 

[05] mMMommvffiftUttmft^ttMz^irmm 
[0 6] &mmi<o»m<DWftmmftJ5ftm*7F-rBm 



[0 7] tfc«^ 1 OflK>Irtt6R^litl**ti 
0-Cfc5o 

[0 8] jtK^j 2 (ommcom^mm^^m^-rmm 

[0 9] J:b^2(Di»IIC0ffirtffii7E^*«ffi^*1-« 

[^F-§-«ouiK] 



1 




2 




3 




4 




5 




6 




7 


NHE 


4 1 




A 





(7) 



12001-351864 



[01] 



[02] 



J 



7^ 

3^ 



if - ' 



OuOODODDLJ 



77^ 



5 



6 3' 



41- 



N 1 k*' W - 




□ 



□ ODD 




00 



fE 



5 



TP 



[0 5] 



[03] 

1/ I 



41. 



DDDODQDQD 



g t, 



— run 



[07] 



[08] 



§ 

i 



^5 



B 

i 



[04] 



[06] 



+4> #s 

[09] 



M «M> * w * w 



(8) 



mm 2001-351864 



[IUi0]¥il3¥3|3OS (2 0 0 1. 3. 3 
0) 

i^mmiE i ] 
imiE%mmm%] mm* 
mjEMm^szi 0029 

[0 0 2 9] 

mmm] mmmn ni^Lfciiaftsicftii 

H) frhftMKfojJx mn#x ;SiH, 0.7 5 
g/min> Jftyr^;H2 3 0 V y \)V/xa. i 
n, K-^hjBi He 0. 4ppb) £fc;£f 

^mp2 (^-jiggEa) * 



* X ; S i H, 0. 7 5 g/m in, ^r-f y ; H 

2 3 0 !J s> h/l'/m i n, K— h ; B z H 6 
0 . 1 p p b) U SfflfiStftfiS 10 0 0 

°Cs MffilScftJI^ 1 5 t o r r , fr^-HHEBc 1 2 0 

o r pm©sf^#Ti-v-y ^v^^w$.±\mw& 

^ftm%$i*mffiU fefr^Sl^Lfc tits, i/V 
3y)x/NtLT*'ny^t-K-y (fifif ;~10 
mQ • cm) , (ioo) fin&Srfli^fc. ±ia^JBSS<;»lc 

/im&tf3. OQ-cmT'fcofCo £fc, mW-tUU^ 

= (**«-ft/M0 / (**Hit+*/h 

«) 



(72)fgPJ# & 
(72)»SU# SB «Wt 



(72)*BJ# 5|«f 

#|B8JfcJ0SrTfj;*:|l!82O68- 3 JMttttcS 

(72)^h^# nm 

F* — -M##) 4G077 AA03 BA04 DB01 DB11 EC10 
ED06 EG24 TG06 TH06 
5F045 AA03 AA06 AC01 ACOS AC 19 
BB02 BB16 DP03 DQ10 EE15 
EE17 EE20 EF05 EF09 EF13 
EM02 EM10 



